Serum albumin strongly influences SDF-1 dependent migration.
Stem cell migration is largely regulated by the chemokine SDF-1 and its receptor CXCR4. In the present study, we analyzed the effect of protein on SDF-1 dependent chemotaxis using CXCR4 expressing primary CD34+ hematopoietic progenitor cells for transwell migration assays. We show that migration towards SDF-1 is abolished in the absence of protein, while addition of serum albumin rescues SDF-1 dependent migration. Acid hydrolyzation or tryptic digest of protein eliminates its migration supporting effect, showing that the intact protein is necessary. We demonstrate that gradients of human serum albumin (HSA) that are physiologically present in vivo between human plasma and interstitial fluid (bone marrow) greatly influence SDF-1 dependent migration of hematopoietic progenitor cells. While SDF-1 dependent migration is strongly enhanced in the presence of a HSA gradient from 4% (plasma) towards 1% (interstitial fluid), reversion of the protein concentrations inhibits SDF-1 dependent chemotaxis. Furthermore, migration is induced to lower serum albumin concentrations in the presence of equal SDF-1 concentration, while albumin gradients in the absence of SDF-1 have no effect. Our results suggest that physiological gradients of serum albumin between blood and bone marrow support SDF-1 dependent homing of hematopoietic progenitor cells to the stem cell niche.